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1. Mecto aAucuumianHsl B cTpykrype OIl

Hucnunnuaa  «Teopust  ¢GyHKOmMiA  KoMruiekcHoro nepemenHoro» (T®KII) wurpaer
(byHIaMEHTAIBHYIO POJIb B TEOPETHUUECKON U MPAKTUYECKON MOJArOTOBKE OaKalaBpOB HAIPaBICHUS
noaroroBku 44.03.05 «Ilemarornyeckoe obpasoBanue (¢ AByMs NpOQHISIMU TOATOTOBKH)». OJTa
JUCHMILIMHA OTHOCUTCS K JUCHMILIMHAM 4YacTd, (GOpMHUPYEeMOHl y4acTHHKaMH O0Opa30BaTelbHBIX
OTHOIIECHUH, y4eOHOTO TIaHa.

JlaHHasg nucUMIUIMHA BaKHA MO LEJIOMYy psiAy OpuuvH. Bo-mepBbIX, HECMOTpS Ha CBOIO
KOKYIIYIOCS a0OCTPaKTHOCTh, TEOpUs (PYHKIIUN KOMIUIEKCHOTO TTEPEMEHHOTO Halllia OOIIupHEHIIIe
npakTHueckue npuioxkeHus. C ee MOMOIIbI0 PEHIatoTCsl MHOTHE BOMPOCH! KapTorpaguu, TEOpUu
YIOPYroCTH, TUAPO-, ad3pO- U IJIEKTPOAMHAMUKH U T.A. AHaIUTHUYECKUE (YHKIUH KOMILIEKCHOTO
MIEPEMEHHOT0 MPUMEHSIOTCS JIsl pelIeHUs IpoOJieM KBaHTOBOW TEOPHUM, IPU U3YUYEHUH JIBUKEHUS
€CTECTBEHHBIX U MCKYCCTBEHHBIX HEOECHBIX T€JI M BO MHOTHX MHBIX OOJACTAX HAyKU U TEXHUKHU.
Hapsiny ¢ mpakTH4ecKUMH MPHIOKCHUSIMH TEOPUS aHATUTHYECKUX (DYHKIHMIA MCIOIB3YETCS MPH
pELIeHHH TEOPETHUECKUX MPOOIIEM MaTEeMaTHKH, B YACTHOCTH B TeopHH uucel. C MOMOIIBbIO TAKUX
(GYHKIMH BBIYUCISAIOT CIOXHBIC MHTErpaibl, pemaioT auddepeHnnanbupie ypaBHeHUs U T.1. Bo-
BTOpPBbIX, IIOHMMAaHME€ MHOTHMX BOIIPOCOB, CBSI3aHHBIX C M3yYEHHUEM IIOKAa3aTEIbHON U
jorapupmMuueckol QyHKIUN, TPUTOHOMETPUUECKUX U OOpAaTHBIX TPUTOHOMETPUUECKUX (DYHKIUH,
TpeOyeT pacCMOTpPEHUs 3TUX QYHKIUI B KOMIIJIEKCHOH 001acTH.

Teopuss ¢ynkuuii komruiekcHoro nepemenHoro (TDKII) sisercs BcromoratenbHOW ist
U3y4YEeHUS psda MUCHUIUIMH y4eOHOro IuiaHa (MareMaTH4ecKoe MOJCTMPOBAHHE, YHUCICHHBIC
MeTO/bl, (u3uka © 1Op.), a TaKxkKe IS BBIYUCIUTEIBHBIX W MEIArOTHYECKHX MPAKTHK,
npenycMoTpeHHbeix OIl. Kpome TOro, conmepkaHwe MaHHOTO Kypca JaeT BMOJIHE MNOAXOIALIUN
MaTepuan Juid aKTyaJlbHOTO JJIEKTUBHOTO Kypca. «JlieMeHTapHble (DYHKIUU Ha KOMILIEKCHOM
TUIOCKOCTHU» IS KJIACCOB € YIIIYOJIEHHBIM U3yYeHHEM MaTeMaTUKU.

2. Ilnanupyemble pe3yabTaThl 00y4eHusl M0 AUCHHUIJIUHE

KoMnerenuus

Nuaukaropsl

IIK-5. CnocobeH wucmnosib-
30BaTh HAy4YHbIC 3HAHUS B
MpeAMETHO M obnactu
(MaremaTHka) B Ipolecce
(bopMUPOBAaHHS TIPEAMETHOM
KOMIIETEHIIMH O0yJaromuxcs

B paMKax  peaju3aliu
OCHOBHOM
0011eo0pa3oBaTenbHOM
POTpaMMBbI

3HATh. COBPEMEHHOE COCTOSHHE W TEPCIEKTHUBBI Pa3BUTHS
MaTeMaTHKA KaKk y4eOHOW AWCIHUIUIMHBI, HaIMpaBICHUS
pa3BUTHSA  IIKOJIBHOTO  MaTeMaTHYEeCKOro  oOpa3oBaHMs,
TEOPETHYECKHUE OCHOBHI OOY4YCHHUs] MaTE€MaTHKE, MPUHIIUIIBI
MIOCTPOCHUSI METOJAMUYECKON CHUCTEMBl OOYYCHUS MAaTeMaTHKe,
OCHOBHBIE JIMHUU IIKOJBHOTO Kypca MaTeMaTHUKH, HX
CTPYKTYpY, COJCpXaHHE U pOJib, dTambl (HOPMUPOBAHHS
MaTeMaTHUYeCKUX TMOHATHH, METOAMYECKHEe MOAXOAbl K
W3Y4YEHUIO OCHOBHBIX TEM LIKOJIBHOTO Kypca MaTeMAaTHKU;
YMerb: aHaIM3UPOBATh M HUHTEPIPETUPOBATH COJAEPKAHUE
MaTeMaTHYeCKUX TOHATUN, TEopeM, 3ajad, pa3padaThiBaTh
(parMeHThl ypOKOB, OpPraHU30BBIBaTh 00PA30BATENBHBIHI
npouecc oOydeHUs MaTeMaTHKEe, KOHCTPYUPOBATh METOAMKY
BBEJICHUS TIOHATUN, U3yYEHHS TEOpeM, pellIeHus 3aay,
Baajnern: OCHOBHBIMU nprueMaMu OpraHu3aIuu
NEeSTebHOCTH IIKOJBHUKOB 10 HW3YYEHHUIO MaTeMaTHKH,
HaBBIKAMU  pa3pabOTKW METOAMKH M3YUYCHHUsS] YacCTHBIX
BONIPOCOB  OOyueHUs MaTeMaTHKe, HCCIeI0BaTeIbCKUMHU
METOJIaMHU B TPO(PECCHOHAILHON A TEIHbHOCTH.

IIK-7 Cmocoben wmarema-
THUYCCKHU KOppeKTHO CTaBUTH
€CTECTBCHHOHAYYHBIC 33][a4d

A KJIacCHMYEeCKHe  3aJadyu
MaTEMAaTHKH, CTpOro
JIOKa3aTh YTBEPKJICHUE,

chopMynupoOBaTh PE3yabTaT,

3HaTh: 6a3oBble IIPUHIUIIBI ITOCTaHOBKH
€CTECTBEHHOHAYYHBIX 3aJad M  KIACCHMYECKUX  3ajad
MaTEeMaTUKH,  ONPEJCJICHUS  OCHOBHBIX  IIOHATHUH WU
JI0Ka3aTeNIbCTBA TEOPEM 110 OCHOBHBIM pa3/iellaM MaTeMaTHKH,
YMern: pemiaTh OCHOBHBIE THUIIBI MaTeMaTHYECKHX 3aj]ad,
J0Ka3aTh  yTBEpXJAeHUe, chOopMyIHpoBaTh  PE3yJbTaT,
YBUJETb €r0 CIEJCTBUS,




YBHUJIETh cnencteus | Baagers: MEePBUYHBIMH HABBIKAMU MIPUMEHEHHUS

MOJIy4€HHOTO pe3ysbTaTa MaTeMaTHUYeCKOIo ammapara K pelIeHHI0 KOHKPETHBIX 3ajad
U3 Pa3NMUYHBIX O0OJNacTeil MPUKIAJHOM MaTeMaTHKUd U
nH()OPMATHKH.

3. Conep:xkaHue TUCHUILIUHBI

Pa3nen 1. [110CKOCTh KOMIUIEKCHBIX YUCEN. ['€OMETPUUYECKUN CMBICIT MOJIYJS M apryMeHTa
KOMIUIEKCHBIX 4YHCEJ. YPAaBHEHUS OKPYKHOCTH, JIyda W CEPEIUHHOIO MEPIEHIUKYIspa B
KOMILJIEKCHOM (hopme.

Pa3nen 2. TloHsiTHe pacmIMpeHHONW KOMIDICKCHOW IIOCKOCTH. [TocienoBaTeIbHOCTH U PSIIbI
KOMILJIEKCHBIX uncen. Kpubie 1 00671aCTH Ha pacIIMpeHHON KOMILJIEKCHOM MIIOCKOCTH.

Pa3nen 3. yHKINM KOMIUIEKCHOTO TiepeMeHHoro. [Ipeaen, HenpephIBHOCTS.

Paznen 4. IlpousBomHas KoMIuiekcHOW (yHkumu. YcnoBus auddepenunpyemocta Kormm-
Pumana. [lonsatue aHanutuueckoil ¢yHKIuHM. ['eoMeTpHUUECKHil CMBICT MOAYIS W apryMeHTa
npou3BoiHOM. [loHsATHE KOHPOPMHOTO OTOOPAKEHUS.

Pazgen 5. J[lpoOHo-nuHeiHas (yHKIMSA, SKCIIOHEHTA, HATypalbHBIH Jiorapudm u
TPUTOHOMETpHUYECKHE (PYHKINU KOMIUIEKCHOTO TIEPEMEHHOTO.

Pa3zgen 6. UnterpupoBanue ¢GyHKIUI KOMILJIEKCHOTO mnepeMeHHoro. OleHka HHTerpaia.
Teopema Komm (0e3 crtpororo mokasarenscrBa) M ee cieacTBus. [lepBooOpasHas u ee
cymectBoBanne. @Dopmyna Hrelorona-JleliOnuma. UWurerpanpHas ¢opmyna Komm s
aHATUTUYECKNX (QYHKIUHN U €€ MPOU3BO/IHBIX.

Pasnen 7. CreneHHble psjabl Ha KOMIUIEKCHOH TutockocTd (0030pHO). Pasnoxenue
aHanMUTHYeCKoW ¢GyHKIMU B cTeneHHOW psia. HepaBencrBa Komu. Psanmel ans snemeHTapHBIX
¢bynaknui. Teopema JInyBusmist. OcHOBHast TeopeMa aareOpbl MHOTOYJICHOB.

Pa3znen 8. Teopema eAMHCTBEHHOCTH. AHATMTHYECKOE MPOJIOJDKEHHUE C BEIIECTBEHHOM OCH.
Hynu ananutudeckoil pyHKIINH, UX KPAaTHOCTh, H30JUPOBAHHOCTb.

Paznen 9. Psan Jlopama. Teopema Jlopana. W3onmpoBaHHBIE 0COOBIE TOYKH, WX
xapakrepuctuyeckue cBoiicrsa. Teopema Coxouxoro.

Pa3aen 10. [Tonstue Beryera. OCHOBHAs TeopemMa o Beryerax. [IprMeHeHus BBIYETOB.

4. TemaTH4YeCKHNH MJIAH

Ne TeMmsbl Bcero DopMBI 3aHATHI
n/n 4acoB
Jlexuuu | Ilpaktnuec- Camocros-
KHe 3aHATHs | TelbHas paboTa
1. | Komnnekcnas mnockocts C u pacum- | 18 4 4 4

PCHHAasl KOMIUICKCHAS MJIIOCKOCTb C

2. | Ilpenen, HEMPEPBIBHOCTH H 20 6 4 4
MIPOU3BOIHAS (PYHKITUH
KOMIUIEKCHOTO TIEPEMEHHOTO

3. | Dnemenrapusie Qpynxuun Ha C 18 4 4 4
4. | UnaTerpan oT GyHKIUH KOMIUIEKCHOTO 18 4 4 4
MIEPEMEHHOTO
5. | CreneHHsle psjbl, TEOpEMa 18 4 4 4
€IMHCTBEHHOCTH
7. | Pan Jlopana. 18 4 4 4
Oco06ble Touku. Beraersr
KonrponsHas padora 7 2 5
Ok3amen | 27 27
BCEI'O: | 144 26 26 29+27

5. Buabl o0pa3oBaTe/ibHOM JeSITeIbHOCTH



3aHATHS JeKIMOHHOI0 THIIA

Jlekuuu 1-2. Komnaexcnas niockocme C. Vicropuueckuii ouepk. I10cKoCTh KOMITIIEKCHBIX
yucen. l'eoMeTpuyecKMil CMBICI MOAYJIsS M apryMeHTa KOMIUIEKCHBIX uucen. Ilonarue
pacuIMpeHHON KOMIUIEKCHOM miuockocTu. IlocienoBaTenbHOCTH U PsiJibl KOMIUIEKCHBIX YHCEN.

Jleknus 3. /lpeoen, nenpepuvignocms. KoMiuiekcHple GYyHKIUN KOMIIJIEKCHOTO N€PEMEHHOI0
U 0TOOPaXEHUsI INIOCKOCTH; TIPEIeNl U HENPEPhIBHOCTh (DYHKIIUH.

Jlekmusi 4. Ilpoussoonas xomniexcuou ¢ynxyuu. lloHATHE aHAIUTHYECKOW (DYHKIIMH.
Ycnosus quddepenmupyemoctu Komu-Pumana.

Jlexnms 5. [ eomempuueckutl cmbici npousgooHotl. YT0J1 OBOPOTA U KOAPMUIIMEHT pacTsHKEHUS
KpPUBOH B TOYKE IMPU OTOOpakeHHH. ['eoMeTpryecKuil CMBICI MOIYJS U apryMeHTa MpPOU3BOHOM.
[TonsiTe KOHPOPMHOTO OTOOPAKEHUSI.

Jlekuum 6-7. Onemenmapmnvie @yuxkyuu. JlpoOHO-TMHEWHAsS (YHKIUSA, SKCIIOHEHTA,
HATYpaJbHBI JIOTapu(M H TPUTOHOMETPHUECKHE (YHKIUM KOMIUIEKCHOTO IEPEeMEHHOTO.
KomrmuiekcHas creneHs.

Jlekuuu 8-9. Hnmezcpan. VnrerpupoBanue (GyHKIMA KOMIUIEKCHOTO TepeMeHHoro. OreHka
uHTerpana. Teopema Komm (6e3 crpororo nokasarenbcTBa) W ee CieACTBHS. [lepBooOpasHas u ee
cymectBoBanue. @opmyna Herorona-JleiOnuna. Marerpansnas Gopmyna Komm juis aHaauTHUeCKux
¢bynkuuit. beckoneunas nudpepeHIpyeMOCTb aHATUTUYECKUX (DYHKIUHA.

Jlekmmu 10. Cmenennvie psovi. CTeneHHblE psiapl Ha KOMIUIGKCHOW IUIOCKOCTH (0030pHO).
Pasnoxxenne aHamuTuueckoit pyHKIMU B creneHHol psii. HepaBenctsa Ko, Pspl A sneMeHTapHbIX
(hyHKIUH.

Jlexkmusa 11. Aunanumuuecxoe npooonxncenue. TeopemMa €IMHCTBEHHOCTH. AHAIMTHYECKOE
NPOJOJDKEHHE C BeleCTBEHHOM ocu. IIpopomkeHue (QyHKIMOHANbHBIX cooTHoweHud. Hymu
AHAJIUTUYECKON (PYHKIUH, UX KPATHOCTh, H30JIUPOBAHHOCTD.

Jleknun 12-13. Ocobvie mouxu. Psan Jlopana. Teopema Jlopana. M3ommpoBanHbie 0COOBIE
TOYKH, UX XapakTrepucrtuueckue cpoucrtBa. Teopema Coxonkoro. IlonsTue BbIYETa, OCHOBHAA
TEeOpeMa O BbIYETaX U MPUMEHEHUS BHIYETOB.

3angarus CEMHMHAPCKOI'o TUIIA

IIpaktuyeckoe 3anaTue Nel. «Ilose koMIuiekcHbIX 4uced. [eomerpuueckue
HHTEPNPETANUN KOMILUIEKCHBIX 4Hce]. AJirefpanmvyeckasi U TPUrOHOMeTpuYecKue (hopmbl
3aNMCH KOMILJIEKCHBIX YHCceI»

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHM A

1. Ecau ompemennts KOMIUIEKCHbIe uncna Z; =(a,,b) u z, =(a,,b,) kak ymopsmoueHHsle

napsel JBYX JICHCTBUTEIBHBIX YUCEN, TO KaK OMPEICIISIOTCS OTIePAIMU CIOXKCHUS U YMHOKCHHUS
ITHUX YHUCET?

KakoBa anreOpanyeckasi popma 3armicu KOMIUIEKCHBIX YUCEN?

Yro Takoe ACHCTBUTEIbHAS U MHUMasl YaCTH KOMILICKCHOTO yrcia? [IpuBeanuTe mpuMephl.
Kakue KOMIIJIEKCHBIC YUCIIa HA3bIBAIOTCS COMPSIKEHHBIMH?

Kak omnpenensiercs cymma, pa3HOCTh, IPOU3BEICHUE H YaCTHOE KOMIUICKCHBIX YMCEI, 3aJaHHBIX
B anrebpanyeckoit hopme? [IpuBeaure nmpumepsl.

Jaiite onpenenenue nous kommiekcHsix uncen C =4C; +, -fi.

arwN

N o

Kakne reomerprueckiie MHTEpIpETaMi KOMIUIEKCHBIX Yncesl BaM n3BecTHbI?

8. Coopmymupyiite omnpeneieHne MOAyIs M apryMeHTa KomiulekcHoro umcma Z=a+ib.
[TpuBenuTe MpUMEpPHI UX BHIYMCICHUS.

9. Yro Ha3pIBaeTCs TIaBHBIM 3HAYCHHEM apryMEHTa KOMITJIEKCHOTO YHuciia?

10. Kak 3amaroTcsi BCEBO3MOJKHBIE 3HAYCHHS apryMeHTa KOMIUIeKcHoro uwucna? IlpuBeaure
TIPUMEPBI.

11. Kakumu cBoiicTBamMu 001a1a€T MOy b KOMIUIEKCHOTO YHCIa?

12. KakoBa Tpuronomerpuueckasi popma 3ariuci KOMILICKCHBIX YHCEN?



13. KakoB reoMeTpHuYecKHil CMBICI ONepanuid CIOKEHUS U YMHOMXKEHHMSI KOMIUIEKCHBIX YHCEN?
[TpuBenuTe IpUMEPHI.

14. Y10 Ha3bIBAETCS OKPECTHOCTBIO TOUKH Z, = X, 1Y, Ha komruiekcuoii mockoctu C ?

15. Kak MO’KHO BBIYHCIHTH CTEIEHb KOMIUIEKCHOTO YHCJA, 33JaHHOTO B TPUTOHOMETPUYCCKOM
dbopme? Kakue ¢popmyibl HazbIBarOTCs hopmyramu Myaspa?

16. ITo kako¥t Gopmyiie OnpeaenstoTcss KOpHU N-i CTeNeHH U3 KOMIUIEKCHBIX YHCE, 3aJaHHBIX B
TPUTOHOMETPUYECKOH hopme?

3amauu ¥ ynpakHeHus JJIs1 ayJUTOPHON padoThl
1.1. Mycrs 2, =2+12, z, =2 -12. Haiigure uncia 1 u300pasuTe UX B BHje TOYeK (BEKTOPOB) Ha

KOMILIEKCHOM INIOCKOCTH: Z5 =2, +Z,, 2, = Z,XZ,, 2, = —=, 2y =1, - L.
1.2. Haiinute MOyl b ¥ apTyMEHT 4YKcia Z, ecllu:
a) Z=5; 0) z=-10; B) Z=1Ti; r) z=-3i;
1) z=3-i3; ¢ z=-1+3i: x)z=-+3-i: 3) z=sina+icosa, aTR.
1.3. Jloxaxxute, YTO ‘21 - Zz‘ €CThb PACCTOSHUE MEXKIY TOYKAMHU Z; U Z, Ha KOMILIEKCHOM

TUIOCKOCTH.
1.4. Jlokaxxute paBeHCTBA!

a) 2xz2=l7";  6)|z=[z]; ) Arg(z,1z,)=Argz, + Argz,; 1) 2"

n —_—
=|z|",nTN;
15. I/I306paSI/ITe Ha KOMIUIEKCHOM IUIOCKOCTH MHOXECTBO BCEX TOUYEK, YAOBJICTBOPAIOIIUX
YCIIOBHIO:

a) [2+2i[=3; 6)[z+2i[<3;8) [z+2i]>3; 1) arg(iz+1):§.

1.6. Pemmute ypaBHeHHE U N300pa3uTe BCE €ro KOPHU HA KOMITJIEKCHOH TUIOCKOCTH .
a) 22 +49=0; 6) z2+4z+5=0; B)z®-27i=0.
3aganue 115 CaMOCTOSTEILHONH PadoThI

1.7. Tyers 2, =21, 2, =1~ /3i. Haiizure ancna U300pasuTe UX B BUJIE TOYEK

(BEKTOpPOB) Ha KOMIUIEKCHOM IIIOCKOCTH: Z, = Z, = Z,, Z, =Z,%Z,, Z; = 2—
4
1.8. Haiigure Moaynb U apryMeHT KOMIUIEKCHOTO Yncia Z, eciu:
a) 2= -3+i; 6) z=+/3-i:B) z=sina-icosa, aTR.
1.9. Brusicuure, ans ao6oro m Z 1 C BEPHO PaBEHCTBO:
a) Zz+Z=2Rez; 6) 22 =17°; B) Arg(zz):ZArgz.
1.10. M300pa3uTe Ha KOMITJIEKCHON TIOCKOCTH MHOXKECTBO BCEX TOUEK,
YIOBJIETBOPSIOIIUX YCIOBHUIO:
a) [z -i[=]2-1; o) [z-i[<[2-i);  ®)|z-i>[2-1].
1.11. Pemure ypaBHEHHE B H300pa3UTe BCE €r0 KOPHU Ha KOMIUIEKCHOM IJTIOCKOCTH .
a) 2°+1=0; 6) 22-2z+5=0; ) z*-81i=0.



IIpakTnuyeckoe 3aHsaTHe Ne2. «IloHsiTMe paCIIMPEHHOH KOMIIEKCHON IJIOCKOCTH.
IHocnenoBaTeIbHOCTH M PAABI KOMILIEKCHBIX YHCEJI»

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHU A
1. Onummute o0TOOpakeHHE, HA3bIBAEMOE cmepeozpaghuyeckoli npoekyueti KOMIUIEKCHOM
IUIOCKOCTH Ha cdepy.
UTto Ha3BIBACTCS pacuiupeHHol KOMNIAEKCHOU NI0CKOCIbIO?
Yro nmonumaercs noj cgpepoii Pumana (cghepoii komniexcuvix uucen)?
4. KaxkoBbl opmynbl cTepeorpaduuecKkor MPOEKIIUH, YCTaHABIUBAIOIIEH B3aUMHO-0THO3HAYHOE
COOTBETCTBUE MEXKY KOMILUIEKCHBIM yrciioM Z = X + 1y u ero oopasom M (x, h, z) Ha cdepe

wn

Pumana?

5. B kakue MHOxkecTBa Ha cgepe Pumana otoOpaxkaloTcs OkpyyicHOCmMU W HpaMble Ha
KoMILIekcHoi muockoctu C mpu crepeorpaduueckoil mpoeKum?

6. Chopmynupyiite omnpenereHue mpeaena MOCIEAOBATEIFHOCTH  KOMIUICKCHBIX — YHCEN.
IIpuBenuTe mpUMeEpBL.

7. KakumMu OCHOBHBIMU CBOMCTBaMH OOJIaJA€T CXOASIIMECS IOCIEI0BATEIBHOCTH KOMIUIEKCHBIX

qucen?

CdopmynupyiiTe onpeaeneHue psajia ¢ KOMIUIEKCHBIMU 4ieHamu. [IpuBeanTe npuMepsl.

9. Kakoii psin HaszpIBaeTcs cxoasammmces? [IpuBeanTe npuMepsl.

10. HaiiTe onpeaeneHue abCOMOTHON CXOUMOCTH YUCIOBOTO Psfa.

11. Kakoil psia Ha3zbIBaeTcs cxooswyumcs ycnosno? [lpuBennTe npuMep yCIOBHO CXOSIIETrocs psijia
C KOMIUIEKCHBIMH YICHAMH.

3amauu v ynpakHeHus JJI51 ayJUTOPHON padoThI
2.1. Kakasg Touka Z, KOMIUIEKCHON IUIOCKOCTH IPH CTepeorpa(uueckoid MpPOEKIUH CIyKHT

o

g 1 1 16
obpaszom Toukn M, —=, —=, = Ha cdhepe Pumana?
§22" 22" 25
2.2. Uro sBugercs mpooOpasom mpsmoii Y =X Ha cdepe Pumana mpum crepeorpadudeckoit
MIPOCKITHH ?
n-in+2+3i
2.3. Tlonp3ysach ompezneneHueM, AOKaXHUTE, 4YTO MOCIEIOBATENbHOCTh Z, = ———
n
cxomurcs K Touke a =1-1.
2.4. Jloxaxwure, uro limz =0 rtoraa u toasko Toraa, koraa lim|z | = 0.
n®¥ n®¥
2.5. BelyucnuTe npezen Nociae10BaTeNnbHOCTU Z,, , €CIIH:
n? +i5 23+4i¢"
a) Z, =——; 0) z,=¢ E
1+in e 25 ¢
2.6. Haiimzure Bce mpeaelbHBle TOYKM  MHOKecTBa (G,  COCTOSINEr0 W3  TOYEK
N+l
— N —_
,=1— (n=12,3,..).
2.7. Uccnenyiite psl Ha CXOTUMOCTb.
" ¥ (3i) ¥ n+l
o o o
a) A 0) ag; B) &7 -
n=1 1+ N n=1 n! n=1(1+|)

3ananue 1711 caMOCTOATEIbLHONH PadoThI
2.8. Kakas Touka Z; KOMIUIEKCHOH IIJIOCKOCTU HpPU CTEPeOrpadMueckoi MPOEKLUH CILYyXKUT

16
—: Ha cepe Pumana?

00pa3oM TOUKH MOEO, bt
g



29. UYro sBisercs npooOpa3oM OKPYKHOCTH X + y2 =1 mna cdepe Pumana npu

cTepeorpaduveckoil mMpoeKIuu ?

2.10. Ilomp3ysach ompeneneHUEM, IOKaXHUTE, YTO IOCIEJOBATEIbHOCTh Z, =

n? -1+ (n? +1)i
n>+in-1

CXOmUTCa K Touke a =1+1.
2.11. BeruncnuTe npejen nocue10BaTeIbHOCTH Z, , €CIIN.

; 0) zn:arg§—1+%g.
g

. .n
10

2) 7, =G1+
e Nng

2.12. Haiigure Bce mpenenbHble ToukM ~MHoxectBa (G, cocrosiiero U3 ToYeK

z, =(-1)" +% (N=123..).

2.13. HccnenyiiTe psa Ha CXOTUMOCTD!

~

¥ cos(in) +isin(in) ¥ nl x (2i)
a ; 0 ; —
) ne1 n? ) rel(in)“ ®) a

IIpakTnueckoe 3ansitue Ne3. «IloHsiTHe (PYHKIMU KOMILIEKCHOr0 nepemenHoro. Ilpenen
U HENPEPbIBHOCTL (DYHKIUH KOMILJIEKCHOI'0 IIEPEMEHHOr0»

|. KOHTPOJIBHBIE BOITPOCBI U 3AJIAHUA
Jaiite onpenenenue (GyHKIMM KOMIUIEKCHOTO NepeMeHHoro. KakoB reoMeTrpuyeckuil cMbICH
(GYHKIIUM KOMITJIEKCHOTO IEPEMEHHOI0?
Korga ¢pynkmus W= f (Z) Ha3bIBAETCS OJHO3HAYHOU (MHOTO3HauHOM)? [IprBeanUTEe MPUMEPHI
OJTHO3HAYHBIX ¥ MHOTO3HAYHBIX (DYHKIIHIL.
BhiienuTe AeiicTBUTENbHYI0 H MEUMYIO dacTi Gynkuun W = z° geyms cocoGamu: a) uepes
BEIIECTBEHHYI0O U MHHUMYIO 4acTH MEPEMEHHOro Z = X + iy; 0) yepe3 MOJYJIb U apryMEHT
MIEePEMEHHOTO Z .
Coopmynupyiite onpenenenue npenena Gy W = f (Z) B TOUKE Z, Ha SI3bIKE « € — d» (na
sI3bIKE TIOCIIeI0BaTeNbHOCTeH ). [IpuBeanTE IPUMEPHI.
[lepeuncnure 0OCHOBHBIE CBOICTBA Ipezena (QYHKIINH B TOUYKE.
Jaiite onpezneneHue HENMPEPHIBHOCTH (QyHKIMU W = f(Z) B Touke Z,. IlpuBeaure npumepsl

HENPEPBIBHBIX U PaspbIBHBIX B Touke Z = 0 dynkumii.
Ilepeuncnure ocHOBHBIE CBOMCTBA (DYHKIUI, HEIPEPHIBHBIX B TOUYKE.

3agaum u ynpaskHeHusl 1Jisl ayAUTOPHOI padoThl

3.1. Brigenure AeCTBUTENBHYIO U MHUMYIO YaCTH KaXKI0M U3 YKa3aHHBIX (QYHKIUN:

Rez? Rez Z+i -
a) W= ; 6) W=——; B)W=—"; r)W:ZZ+‘ZZ‘.
z Imz Z -1
. o lg_ 10
3.2. HaiiguTe 06pa3 okpyxuoctu L = {Z ) |Z| = 1} pu 0TOOpakeHUU W = Eg Z+ =3,
e Zg

3.3. Ha kakwme nmHMM W -TUIOCKOCTH OTOOpaxkaeT (yHKmmMs W = — CcIeayrolue KpuBble Z -
yA

IIJIOCKOCTH.

a) X* +y® =4; 6) y=x; B)X=1; 1) (x-1)°+y* =17

3.4. B kakyio Gurypy nepeBoJUTCs €IMHHUYHBINA Kpyr | = {Z :|Z| < l} CIEAYIOMMMH (QyHKIUAMU:

a) W=|z; B)W=2-2?



. Rez .
3.5. Haiimute npenen pyHkmmm W = | B TOuKe Z, =1+1.

mz
3.6. [aiiTe, eciau 5TO BO3MOXKHO, OIIPEIeICHUs], COOTBETCTBYIOIINE CICAYIOIIUM YTBEPKIACHUSIM

a) lim f (z)=b; 0) lim f(z)=%;  ») lim f(z)=b;
r) lim f(z) = b; 0 limf(z)=%; ¢ limf(z)=0.
Rez?

3.7. MoxHo 11 noonpeaenuts pyHkiuo W = B Touke Zy = 0 Tak, 4T06bI OHa cTana B Hell

YA
HenpepsIBHOW? OTBET 000CHOBATH.

3.8. Hokaxwure, uro ¢pyakuus f (Z) =7°+ ZX(Z + l) HelpepbIBHA B KaXJI0M TOUKE KOMIUIEKCHOMN
mwiockoctu C, .

3axanue 11 CaMOCTOSITEILHONH PadoThI
3.9. Beienure 1eHCTBUTENBHYIO U MHUMYIO YAaCTH KaX/10H U3 yKa3aHHBIX (DyHKIIUHA:

1

a) W=z°-—; 6) w=z*"+5; B) w=z"+az+b (a u b - neiicrBurenpuse
z

YHCIIa).
1z 19
3.10. Haiiaute 06pa3 okpyxknoctu L = {Z : ‘Z‘ = 1} npu oToOpaxkenun W = Eg 7+—=.
e g

3.11. Ha kakue nuHuM W -IJIOCKOCTH OTOOpaxkaeT (QyHkuus W = — cleaylooliue KpuBble Z -
z

IUIOCKOCTH!
a) X>+y?=1; 6) y=-x; B Y=1; n)(x+1)*+y*> =12
3.12. B xakyio GQuUIypy TIepeBOAWTCS CIMHWYHBIA Kpyr | = {Z : ‘Z‘ < 1} CJEIYIOIUMH
GYHKIUSIMU:
1
a) w=|z-1; @wzgh—ﬂ?
3.13. Ompenenute, B KAKUX TOYKAX JaHHAs (YHKLMS HE UMEET MpeJiena;
.12
z+1| _
a) W= ew="—="—:  pw=iarg(z-1).
yA Z+1

(z-1)xIm(z -1)

-1

3.15. Jlokaxkurte, 4TO (YHKIUA f(Z) 272 + 51 HenpepbiBHA B KaJI0H TOYKE KOMILIEKCHOM

3.14. MoxHo 11 noonpeaenauTs Gpynkuuo W = B Touke Z, =1 tak, uro6s! oHa

cTajia B Heil HenpepbIBHOW? OTBET 000CHOBATH.

mwiockoct C, .

IIpakTuueckoe 3ansaTue Ned. «IIpousBognHasi yHKIUM KOMILIEKCHOTO NePeMEHHOI0.
Ycaosus Koumm-Pumana. IlonsiTue anaauTu4eckoi GQyHKIMU»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHU A
1. Cdopmynupyiite ompeneneHne Mpou3BoAHON ¢GyHKuMu W = f(Z) B TOuKe Z,. IlpuBenure

IPUMEPBI.
2. llepeuncnure oCHOBHBIE CBOMCTBA (DyHKUUH, MU (HEPEHITUPYEMBIX B TOUKE.



3. Cdopmynupyiite HEOOXOOUMBIE M JOCTAaTOYHbIE YCIOBUS OU(depeHIupyeMocTd (GyHKIHH
KOMILJIEKCHOTO MIEPEMEHHOTO B Touke Z, = X, *+ 1Y, . [IpuBemure nmpumepsL.

4. Kak 3anuceiBatorcs ycnoBus Komm Pumana ¢ wucnonb3oBanueM auddepeHnnanbHbIX
oTepaTopoB?
Kaxkas ¢ynkuuns HazpiBaercst ananmutuieckoi B Touke? [IpuBeante npumepsl.
SBnsercss nm QYHKIHSA f(Z) =z%+ (Z —l)XZ AHAINTHYECKONl B KakOH-TMOO TOYKe

KOMIUIEKCHOM IUIOCKOCTH?

3anauM ¥ ynpaskHeHHs ISl Ay AUTOPHOM PadoThl
4.1. Tlonp3ysich OmpeAeaeHUEeM, HalaUuTe MPOU3BOAHYIO (QYHKIMHM W = f(Z) B TOYKE Z,
eClIu:

a) f(z)=2°-322+1, z, =1-1i; 6)f(z):Z—+?,zo=—i.

4.2. Onpenenure, B KaKUX TOYKaX KOMIUIEKCHOM INIOCKOCTU UMEET IPOU3BOIHYIO JaHHAS

GyHKIHS:
- 2 = -\3 -
) w=(z-2)*; syw=z+Rez; s w=(z+i) -2z;
.2 \2 . .

Dw=lz-i +(z-i); nw=iz?-3z; e w=Imz+iRez.

4.3. loxaxwure, yto dynkuuss W = Z murae He quddepeHunpyema.

4.4. Haiifure 3HadeHus JeHCTBUTELHBIX NapaMeTpoB @, D u C, mpu KoTOpeIX GyHKIMS
W =ax +by + i(CX + y) OyneT aHaIUTUYECKON Ha BCEl KOMIUIEKCHOM IIIOCKOCTH.

4.5, SIBnstroTcs U clieayronye GyHKIIMN aHATUTHISCKUMU B KaKOK-1100 00J1acTH:

5
7% -7

?

a) f(z2)=2°-z+1; 6) 9(z)=2"-7; B) q(2) =

3aganue 11 caMOCTOATEIbHON padoThI
4.6. Tlomp3ysick ompezeseHneM, HalauTe MPOU3BOIHYIO (GyHKIHH W = f(Z) B TOYKE Z,

eCIIH:
: z+1
a) f(z)=2°+2z, 2, =3+2i; 6)f(z):—1,20=_1_
Z —_
2
4.7. Nokaxwure, uto pyHkuus W = ‘Z - a\ muddepeHurpyemMa B TOUke a .

4.8. Onpenenute, B KAKUX TOYKaX UMEET MPOU3BOIHYIO TaHHAS ()yHKIIHS:

] 2
) w=(Rez+ilmz)%; 6) W=1Im(z + Rez); pyw=2°-2z-1",
Dw=z-i+(z-i) n) W= 2z2+2iz; ) W=Re’z-ilm?z.
4.9. SIBnstroTcst U clieayronye GyHKIIMY aHATUTHICCKUMU B KaKOK-1100 00J1acTH:
_ YA
a) f(2)=2°+7-12; o) g(z) =12 -2015; B) 0(z) = — 4?
Z —_

IIpaxkTuyeckoe 3ansitue NeS. «["'eomMeTpuuecKnii CMbIC MO/IYJISA H APIYMEHTA MPOU3BOTHOI
(pyHKIMM KOMILIEKCHOr0 nnepeMeHHoro. Ilonsitue 0 KOHGOPMHOM 0TOOPAKEHUN»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHU A
1. B uyeM COCTOMT TeOMETPHYECKHUIi CMBICI MO/ pou3BoaHON (ynkiuu | (Z) KOMILUIEKCHOTO

IIEPEMEHHOTO B TOUKE Zj ?
2. KakoB reomMeTpu4eckdil CMBICT apryMeHTa IMPOU3BOJHON (YHKIUU f(Z) KOMIIJIEKCHOTO
TIEPEMEHHOT0 B TOUKE Z; ?

3. Kaxkoe oroOpaxeHue Ha3pIBaeTCsd KOHQOPMHEIM B Touke Z,? [IpuBenure npuMepsl.



Kakoe otoOpakenue Ha3biBaeTcst KOHGOpMHBIM Ha MHOXKecTBe D ? IpuBeauTe mpuMepsL.
Kakass cBA3b MeXIy aHaIMTUYECKUMU (DYHKIUSAMH KOMIUIEKCHOTO IEPEMEHHOI0 H
KOH(OPMHBIMU OTOOpaKEHUSIMU ?

o A&

6. Spnsercs mu koHGOPMHBIM Ha MHOXkecTBe D = {Z‘ O0<Imz< ,0} oToOpakeHue, 3a7aBacMoe

dynxmueit W = e’?
7. Tlpm xakoM yCIOBUU OTOOpa)KeHHUE, 3a/JaBaeMoe IpOOHO-ITWHEHHOW (yHKUMEH, SBISETCS

xoHpopMHEIM B C ?

3amauu ¥ ynpaxkHeHus JJIs1 ayJUTOPHON padoThI
5.1. lns otoOpaxkenus W = fEZ) HaiauTe kodpduueHT nedpopMaluy U yroj MoBOpoOTa B
TOYKE Zg, €CIIH:
: Z+i :

a) f(z)=2°-322+1, z, =1-1i; 6) f(z)="— 2,=-i.

5.2. Haiigure yron mexay o0pasamu KpuBbIX {; Z‘Z —:u =2ug, I‘Z +1‘ = 2 npu

2
oroOpaxxenun W =12° +Z - 1.
5.3. Onpeznenure, B KaKUX TOYKAX IUIOCKOCTH KO3(h(UIHMEHT aedopManuu O0TOOpakeHUs

Z+i
W = —— paBeH 1.
Z-1
iz+1
5.4. OmnpenenuTe, B KaKUX TOYKAaX IUIOCKOCTH YTOJ MOBOpOTa oToOpakeHus W = - 1
1Z -

paBeH HYIIO.

5.5. Haitzure o6passi npavsix Rez=a u Imz =b (a,b TR) npu otobpaskenun W = z°.

5.6. ITocTpoiiTe KoH(MDOPMHOE OTOOpAKEHUE BEPXHEH MOITYIUIOCKOCTH Ha €IMHUYHBIN KPYT.
3aganue 11 caMOCTOSITeIbHON PadoThl

5.7. ns otobpaxenus W = f (Z) HaiauTe kodpduuueHT nedpopMaluy U yrojl MoBOpoTa B

TOYKE Zg, €CIIH:

2 (2)=(2-3), 2, = 2+i: 6)f(z):iz—+11,zo=—l.

5.8. Haifute yron Mexay oOpazaMu KpUBBIX gl:\z —:u = ‘Z +:u ug, Z‘Z + i‘ = ‘Z - i‘ npu

otoGpaxenmn W = iz°%% + 2021z - 1.

YA
5.9. Onpenenure, Kakas 4aCTh IJIOCKOCTU CKUMAeETCs pu oToopaxkennn W = ——.
Z -1
5.10. Onmnpenenure, B KakMX TOYKaX IUIOCKOCTH YIoJ IOBOpPOTAa OTOOpa)keHUs

W =32 - 62 +11 pagen %

1
5.11. Beisicaute, Bo uto QyHKIUs W = — MEepeBOIUT TMOJSIPHYIO CETKY ‘Z‘ =R, argz=a
yA
(R>0,0£a<2p).

5.12. Haiinure koHGOPMHOE 0TOOpaKEHHE EAMHUIHOTO KPYyra Ha BEPXHIOO MOJIYIIOCKOCTD.

IIpakTH4yeckoe 3aHsATHE N26. «OCHOGHbBIE INNeMeHmapHble PYHKYUU KOMNIEKCHO20
NepeMenHnOo20 U ux c60UCmea»
|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHW A
1. Cdopmynupyiite onpenenenue JMHEHHON (YHKIMU KOMIUIEKCHOTO NepeMeHHoro. [IpuBenute
IIPUMEPBL
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2.

B kakoit o6acTu ABIsIeTCsl aHATMTUYECKOHN JIMHEeHHas (GYHKIUS KOMIIJIEKCHOTO IIEPEMEHHOT0?

3. Bepno u yrBepxkaenue; Beakoe nuneiinoe omobpaxcenue W =az +b, a1 0, noryuaemca

~

10.

11.

12.

13.

14.

1,

6 pe3ynibmame Cynepno3suyuu mpex npocmeriuiux omoopadtceHu:

a) 1= \a\z (omo6padsicenue nooobus ¢ ueHTpoM mnomobus B Touke Z=0 wn
koddurEeHTOM 1Mo 100U \a\ );
0) L= e! @93t (epawenue Boxpyr Touku t = 0 ¢ yrmom nosopora arga);

B) W =t + D (napannenvuwiii nepernoc B nanpapnenuu sexropa D Ha paccrosume ‘b‘)?

ChopmynupyiiTe onpeneneHne HEBBIPOKIESHHON NPOOHO-TMHEHHON (YHKIIUM KOMIUIEKCHOTO
nepemeHHoro. [lpuBenute npumepsl.

B xkakoil oOnactu sBisieTcd aHATUTUYECKON ApOOHO-TMHENHHas (YHKIUS KOMIUIEKCHOTO
MEPEMEHHOTO?

Bepno M YTBEPKJICHUE: Besakoe OpoOHO-UHelIHOE omobpadiceHue
az+b
W = —ad’ bc-ad 2 0,¢c 10, noryuaemea 6 pesyromame cynepnosuyuu credyiouux
Cz
mpex npocmeuuux omoopadiceHull.
c’ cd

Z+ : 6)t:1'; B)W:E+t?
bc-ad bc-ad t C
ChopMynupyiiTe KpyroBoe CBOMCTBO APOOHO-THHEHHBIX OTOOPKCHUIA?
B yeM cocToMT WHBAapHMAHTHOCTh AHTAPMOHHYECKOTO OTHOIICHHUS YEThIPEX TOYEK IPH
HEBBIPOXKICHHOM JIPOOHO-TMHEHHOM OTOOpakeHUH ?
CdhopmynupyiiTe onpeeieHHe 1 OCHOBHBIC CBOWCTBA IMOKA3aTeIbHOW (PYHKIIMHA KOMILJICKCHOTO
MIEPEMEHHOTO.
aiite ompeneneHue cHHyca M KOCHMHYCa KOMIUIEKCHOTO uuciaa Z =X+ iy. Haitgure

sin(5-3i) u cos(2i).
ChopmynupyiiTe oOmnpefesieHHe W OCHOBHBIE CBOMCTBA TPUTOHOMETPUUYECKHX (YHKIIHIMA
KOMIIJICKCHOTO IIEPEMECHHOTIO.

a) =

Moxer mu \sin Z‘ >100? Ecnu Ja, TO YKaXUTE XOTsA Obl OAHO YHUCIO Z,, UL KOTOPOIro

sinz,| >100.

Jaiite onpenenenre HATYpaIbHOTO JIoraprudMa KOMILIEKCHOTO uncia Z = X + iy . ITo xakoit
(dopmyiie BeIUMCIAIOTCS 3Hadenus LNZ ?
Chopmynupyiite ompeneneHne ¢ OCHOBHBIE CBOWCTBAa JorapupMuueckod  (QyHKIUH
KOMILIEKCHOTO TIEPEMEHHOTO.
3anaum u ynpaskHeHus ISl ayAUTOPHOM padoThI
1. Haiinure nuHeliHy0 QYHKINIO, 0TOOPAXKAIONIYIO TPEYTOJIbHMK ¢ BepmuHamu B Toukax 0,
-1 Ha momo6HBIH eMy TpeyroapHuk ¢ Bepmmaamu 0, 2, 1-1.

2. Haiinure nuHeliHOe mnpeoOpazoBaHHWE, OTOOpaXkaromee Kpyr T2 :{ZI‘Z —i‘£2} Ha

e/MHIYHBIA Kpyr 17 = {W : ’\N‘ £ 1} .

z+1
3. Haiimure 00pa3sl clieayromux JUHANA Tpu oToOpaxeann W = ——:
z
a) |7| = 2; 6) |z-1=1; B) Rez=0; r) Imz =1.

4. Haiiyiure o6pas kpyra 1, = {Z : ‘Z - Zi‘ £l} npu otoOpakenuu W = (1+ i)Z +2.
5. Oto6pasure BepxHioto nonmymiockocts Mz >0 maxpyr T, = {WZ ‘W‘ < 2}.
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6. Haiinure neiicTBUTENBPHYI0O U MHUMYIO YacTH, a TaKKe€ MOAYJIb M apryMEHT KaKAO0ro W3

YKa3aHHBIX YHCECII.

o o

p

“1+i=

a)e 2, 6) sin(1+1); B) COS(1-1).
7. Jlokaxxure, 4TO sin 2 Z+ COS2 Z =1 nns mo6oro z1C.

8. Pemmte ypaBHerus: a) SINZ = 2; 6) cosz =1; B) €° =1.
3amanue 11l CAMOCTOSITEJILHOM PadOThI
Haiinure nuneitHoe nmpeoOpa3oBaHUe C HETOBUKHON TOUKOM 2-1, MEPEBOJIAIIEE TOUKY | B
touky — 1.

Haiigure nunelinyio GyHKIHIO, 0TOOpaXaroIlyl0 €TUHUYHBINA KPYT Ha KPYT ‘Z +1- i‘ £ 4 Tax,

YTOOBI LIEHTPHI KPYIrOB COOTBETCTBOBAIU APYT APYTY U AUAMETP, JIEKAIIUNA Ha TeHCTBUTEIbHOM

OCH, TIEPEXOJIUIT B TUAMETP, 00Pa3yIONUil C IEHCTBUTEILHOM OCBIO yrOJl, paBHBINH — .

Haiigure npoOHO-IMHEHHYI0 (QYHKIUIO, IEPEBOISIIYI0 TOYKH 1, - i ,1- | COOTBETCTBEHHO B
touku |, ¥, 1.
5 5 el
Haiigute 06pasbl crneayronux JMHUI npu otoopakennn W = ——:
Z+1

a) 7| =1; 6) |z +1=1; B) Rez =1.
[TocTpoiite apoOHO-TMHEHHYIO (QYHKIHMIO, OTOOPAKAIOIIYIO EIUHUYHBIA KpYyT |Z| <1l Ha

notyriockocth ReW > 0.
Haiimute neHCTBUTENbHYI0O W MHUMYIO YacTH, a TaKKe€ MOJAYJIb W apryMEHT KaxIOTO W3
YKa3aHHBIX YHCEIT.

a) e’ 6) Sini; B) €0S(2 - 3i).
JloxaxcuTe, uto cripasemuBa Gopmyna SN 22 = 2SIN 2C0SZ s modoro Z 1 C .
Boraucimre LN (—I) :

IIpakTuyeckoe 3ansatue Ne/. «llonamue unmezpana om yuKyuu KOMnRaAEeKCHO20
nepemenno20»
|. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHUA
Cdhopmynupyiite onpeneneHne Npou3BOIHON KOMIUIEKCHO3HAYHOU (DYHKIIMU AEHCTBUTEILHOTO
nepeMeHHoro. [IpuBeaure npuMepsl.

Yro Ha3bIBAETCS UHTErpajibHON cyMMoit s pynkimu | (Z) 1o xpusoii L ?
Chopmynupyiite onpeaenenye unTerpaia ot Gpynkmuu | (Z) KOMIUIEKCHOT'O TIEPEMEHHOTO 10

kpuBoii L. ITpuseauTe npumepsl.
Kakas cBasp wmexay §f(z2)dz wu  kpuBonumeilnpiMu  uHTerpamamu  oT  (yHKIHI

Re f(z)=u(x,y) u Im fL(z) =v(x,y)?

[lepeuncnure OCHOBHbIE CBOMCTBA UHTETpaja OT GYHKIIMHA KOMILJIEKCHOTO TEPEMEHHOTO.

. ChopmynmupyiiTe TEOpeMy O CYIIECTBOBAaHMM MHTErpaja OT (YHKIUH KOMIUIEKCHOTO

IIEPEMEHHOTO 10 33JJaHHON KPUBOM.

Belunciure HHTErpa ézndz .rme L= {Z : ‘Z‘ = r}, r >0 un - uenoe uncro.
L

3agaum u ynpaxxHeHHs JJIs1 Ay AUTOPHOI padoThI
Haiiute npousBoHyI0 KOMILIEKCHO3HAuHON (yHkuun f (t) JENUCTBUTEIILHOTO IIEPEMEHHOIO
t, ecnn:
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a) f(t)=(t+i); 6) f(t):%; s) f(t)=e".

t -
Brruncnure:
1 1 2p
a) §(t+i)dt; 6) oi- B) je"dt.
-1 Ot +1 0

CocraBbTe HMHTETPAIBHYIO CyMMY Il (yHKIHUH f(Z): Z2 II0 OTPE3KY [— 4;4i],

COOTBETCTBYIOIIYIO Pa30MEHUIO OTpPE3Ka Ha YETHIPE PaBHBIE YaCTH W BHIOOPY JIEBBHIX KOHIIOB
YaCTHUYHBIX JIYT B KAYECTBE MPOMEKYTOUYHBIX TOUEK.

BoluycnuTe uHTErpan or GyHkuuu | (Z) o xpusoii L, ecnn:

a) f(z)=Rez, L=[-1-i; 1+i]; o) f(z)=z, L=[Li];
B) f&):(z+02,L:{ﬂz:e“,OEtEp}; n f(z)=7, L: |2| =
n) f (Z) =z+ (Z + l)Z, L — rpeyrombauk ¢ Beprmmmamu 1, 1+1, |

3aganue 118 CaMOCTOSITeIbHON PadoThI
Haiinute npousBoHYI0 KOMILIEKCHO3HAuHON (ynkuun f (t) JEHCTBUTEIILHOTO IIEPEMEHHOIO

t, ecnn:
2
a) F(t)=t> +t+ilt> -1); o) f(t):tzf; p) f(t)=cost +isint.
|

Brruucnure:

ORIV . dt
a) gsin(t+i)dt; 6) 05— B) e 2"dt.

b Lt i

CoCTaBbTe HMHTETPAlbHYI0 CYMMY I (DYHKIHH f(Z)Z Z+2i no orpesky [2i; 2],

COOTBETCTBYIOLYIO pa30MEHUI0 OTpE3Ka Ha YEThIpe paBHbIE YacTH U BHIOOPY CepeauH
YaCTUYHBIX YT B KAYECTBE MPOMEKYTOUHBIX TOUEK.

BhlucnuTe uHTErpan or Gynkuud f (Z) o xpusoii L, ecnn:
a) f(z ):|mz L=[-i;1+i];

(z)=2z% L=[1+i;0];

W f2)=212-1, L={]z=¢", 0£t£2p}

n f(z)=Im*z-iRe*z, Liz|=1

( Z2+7

, L —xBanpar ¢ Bepmmmamu 1, 1, =1, - 1.

HpaKaneCKoe 3ansTue Ne8. «Teopema Kowu. Humezpanvnas ¢popmyna Kowu»
|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHU A
ChopmynupyiiTe nHTErpanbHyi0 TeopeMmy Komm u criiencteus u3 Hee. [IpuBeaute npuMepsi.

. JlaiiTe onpenenenue neppoodpasnoii s Gpyaximu | (Z) B obnactu D . Ilpuseaute npumepsi.
Chopmynupyitite Teopemy o (opmyne Hprorona-JleiiOHuna mus aHAIMTHYECKOW (DyHKIIHH
f(z).

3anumure uATErpatbHyto Gopmyny Komu s gpynkuuu | (Z) ?

[TpuBenuTe KOHKPETHBIE NPUMEPHI, KOTJa JOCTAaTOYHO CIIOKHBIE HHTErpayibl 3(h(HEeKTHBHO
BBIUMCIIAIOTCS C IOMOIIBIO HHTETPaIbHOM Teopembl Ko uinu naterpanbHoit popmyns Komm.
3agaum u ynpaxxHeHHs JJIs1 Ay IUTOPHOI padoThI

13



1. Bolumciute unTerpan ot pyskuun f (Z) no muaun L, ecnu:

a) f(z2)=(iz+1)° L=[-1+i;2i];
6) f(z)=e”, L=1[0;p];
8) f(z)=zxcosz, L= {z Z=t+it? O£t£1}
0 f(z)=22re™ L={z: |4 =2}

) —2 L:{z:\z\:l};
o) f(2) (Zez 2),L={z:z=e",0£t£2p};
x) f(2)= L={z: |z-1=1},

72 —4z+3

3) f(z)= ZZZ+1 L=1{z:|Rez|+|Imz|=2}

n f(z

=+

dz

. B zaBucumoctn or 3Hadyenmii mapamerpa a (& >0) Beumcoure 0

Y72 +9’
L=1{z:|z-i|=a}.
. HYCTB Zl u 22 — JIBa PA3JIMYHbIX KOMIIJICKCHBIX YHCJIA. Kakoe uamcio Pa3INIHBbIX 3HAYCHUH

dz

\ (v
MOXKET IPUHUMATh HHTETPa () ( , €CJIM 3aMKHyTBI KoHTYp L He mpoxomut Hu
z

-2)(z-1,)

yepes omny Touky Z,, K =1,27?
3aganue 1151 CAMOCTOSATENLHOI PadoThI
. Bbruucnure unterpan ot gpynkuun f (Z) o ymnun L, ecnm:

) 1(2)= @iz -, L=[:1+21)

f -2iz L_e p pU
o) f(z)=e § 5 ol
B) f(z)=zxsinz, L={z:z=t+pisint,0Et£p}
r f(z)=zre’ L—{Z'z\—l}-
n f(z)= z+2| L= {z 2| = 1},
o f(2)=— & L={z:z=¢"0£t£2p}
(z-2i)z+2) ’
z .
%) flz)=———— L=9qz:[z-21|=2¢;
) (Z) 22—5iZ—6, {Z ‘Z I‘ }’
7% -iz . .
3) f(Z)—Z 7] L — rpeyronsuuk ¢ epmunamu 2, — 2+ 21, -2 - 21.

14



arwNE

. dz
B 3aBucumoctd oT 3Hadenmii mapamerpa @ (@>0) Berumciunre 05 7
z°+a
L

L={z: || =a+1}.

IIpakTuyeckoe 3ausTue Ne9. «Cmenennsle padvl 6 KOMRIAEKCHOU o0nacmu»
|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHU A

Chopmynupyiite onpeaeneHne cTerneHHoro psaaa. [Ipuseaure npumepsl.
Uto Ha3bIBaeTCs KPYroM CXOJAMMOCTH CTEIIEHHOTo psijia?
[lepeuncnure OCHOBHbIE CBOMCTBA CTETIEHHBIX PSIOB.
Chopmynupyiite TeOpeMy 0 Pa3I0oKUMOCTH aHATUTHYECKON (YHKIIMH B CTETIEHHOM PSII.
3anumuTe HepaBeHcTBa Komm 11 Kod3(p(PUIMEHTOB CTENEHHOTO psjia aHATUTHYECKOU
GyHKIUH.

3agaum U ynpaxxHeHus I ayIMTOPHON padoThI
Haligure Kpyr ¢X0IMMOCTH CTEIIEHHOTO psia, €CIIN:

¥ i ¥ n ¥ (i n
daz-1+10 S Z o (212 -3
a) ag—3 2 = 0) a B) a—( n) :
n=0 + I n=0 n! n=0 (l+ I)
3 z S
HaiinuTte panmyc CXOIMMOCTH CTENEHHOTO psiaa 2 =ac, (Z +1- I) U €ro
Z + 4 n=0
k03pdunuentrl C, u C,.
[IpuBeauTe nmpumMep CTENEHHOTO Psifa, KPYr CXOJAMMOCTH KOTOPOTO T2 - {Z . ‘Z - I‘ < 2}.
UTO MOXKHO CKa3aTh O CXOJUMOCTH ITOTO psifia B TOUKax Z = luz=-3-1?

¥
[ - -
Hseectno, uro pax a.C, (Z + I)n cxogutres B Touke Z; =1-21 u pacxomurcs B TOUKe

n=0
Z, ==3-5I. Yro MOXHO CKa3aThb O CXOAMMOCTH 3TOro psjga B Toukax Z, =0, z, = -1,
2. =-2+1,2.,=-4+61?

5
BhluycnuTe UHTErpan ot Gynkuud f (Z) o smnmn L, ecnm:

@f@):( 2t L =f)z-1=1} o)tz ( |)

2% +1)z +1)
3aganue 11 CaMOCTOSITEIbHON PadoThI
Haﬁnme Kpyr CXOI[I/IMOCTI/I CTEIIEHHOI'O psijia, eCIIu:

L={z: [z-2|=10}.

az 9" s (-1)"z" g (iz-5)
AT 0 a——— B) &y
n=0 1+i ﬂ n=0 n n:0(3+4|)
y 1 $ \n
Haiinure paayc CXOAMMOCTH CTEIEHHOIO psiia 7 1 =ac, (Z +2+ I) U €ro
Z + n=0

k0o dunuentrr Cy u C;.
[IpuBeauTe TpUMEpP CTENEHHOrO Psa, KPYr CXOJAUMOCTH KOTOPOIO ‘Z + i‘ <5. Yro MOKHO
CKa3aTh O CXOJMMOCTH 3Toro psina B Toukax Z =1 wu z = -3+10i?

3BECTHO, YTO PN écn (Z - i)n cxomutes B Touke Z; = 2+ 1 M pacxomuTcs B TOUKE

n=0
Z, =-3-1. Yro MOXHO CKa3aTh O CXOMMMOCTH 5TOro psiza B Toukax Zy =0, z, =3I,

Zg ==2+1, 24 =-1+6i?

15
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10.

o

Brrunciure unterpai ot Gpynkiuun (Z) no muaun L, ecnu:

Z+i : 2 +4z+1 :
a) f(z):zz+4,L:\z—|\:2; 6) f(z):m, L:fz -i|=1.
— L z2%+1
B saBucumoctu ot 3Hauenuii mapamerpa a 0l C  Berumcante Oﬁdz, rie
L Z_a

L={z: |z]=1}.
IpakTyeckoe 3anaTue Nel0. «Paznoscenue ananumuueckux gynxuyuii 6 pao Teiinopa.
Hynu ananumuueckoit pynkyuu. Teopema eduncmeennocmu. Ananumuueckoe

npoooadcenue»
I. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHU A

Cdhopmymupyiite ompenenenue psga Teismopa st GyHKIHH f(Z) C LIEHTPOM B TOYKE 4a .
[IpuBenuTe mpUMeEpBL.

Kak naxonsrcs koapdurments psiaa Teinopa?

ChopmynupyiiTe onpesiesieHue HyJIs aHATUTHYECKOH QyHKiuy | (Z) [IpuBenure npumMepsl.

Uro Ha3bIBaeTCs MOPSAKOM (KpaTHOCTBIO) HyNs aHanuTuueckoil gymkuun f (Z)? [IpuBenure
MIPUMEPBHIL.

Kakwue criocoOsl onpenenenus nopsaka Hyjaeil anHanuTuaeckoi pynkuuu Bam u3BecTHbI?
JlaitTe onpenenenue npeaeabHON ToUkH. [IpuBeauTe mpuMepsl.

Cdhopmynupyiite TeOpeMy €IUHCTBEHHOCTH.

MosxeT M aHanmuTHYecKas B obnactu D Qynkmus f(Z) UMETh B HE OECKOHEYHO MHOTO
HYJICH?

B kakom ciydae pyukuus F (Z) Ha3bIBAETCA AHATUTHYECKUM npopomkenueM Gynkuun | (Z)
[IpuBenuTe MpUMEpBL.

CKOJMbKUMHU ~ CIOCOOaMHM  MOYKHO AQHAIMTHUYECKH TMPOAOKUTh (YHKIHUIO C 3aJaHHOTO
MHO’KECTBa, UMEIOIIETO MPEICTbHYI0 TOUKY?

3agaum u ynpaskHeHus JJsl Ay IUTOPHOH PadoThI
Paznoxure gpynkuuio f (Z) B psa Teitnopa o creneHsm Z — d U HaUJuTe KPYr CXOOUMOCTH,

cClIn.
2) f(z)=e", a=-1, 6) f(z)=sin*z,a=0;8) f(z)=——,a=2i.
Z -
Brruucnure I/IHTel“paJIZ
e” sin? z
a) ) ——zdz; 06 ) dz
=2 (2+1)° im 2

Haiinure Bce Hymu Gpyaxmun | (Z) U YKQKUTE UX TOPSJKH, ECIIH:
.3
2 f(z)= (22 -9)z2+9); o f(z)=2" 2,
z

Haitgure nopsaok Hyna a = 0 byHKIUHA f (Z), €CJIIN.
a) T(z)=2sinz; o) f(z)= z(e‘Z2 —1).

[TycTh uncno A sBisIeTCs HyJieM nopsaka M u N COOTBETCTBEHHO MJIsl AHATUTHYECKHUX

ynxumit f (Z) u J (Z) YTo MOKHO CKa3aTh O MOPSAIAKE HYIs A Ui QyHKIMH: a)

f(z)+4(z); o) T(z)d(z);  » fi(z)xjt(z).

Haiinure Bce npenenbHble TOUKH MHOXKECTBA E, ecmu:

16



) ) ~ i - .
a) E=[1-i;-1+i]; 6)E:iz:z:1+—,nlNU,
jz:2=1 0 TNy
7. OmpenenuTte, CymECTBYET I QPYHKIUS f (Z), AHAJIMTUYECKAsl B EAMHUYHOM Kpyre u

YIAOBJICTBOPSIOIIAs YCIOBHAM.

a) ti20=1 1TN; o) f%igz%, nTN
eng n eng n+sinp7

8. MHcnoub3ys TeopeMy €IMHCTBEHHOCTH, JIOKQKHTE PABCHCTBO sin®z+cos*z =1.
9. OOBbsicHUTE, TOYEMY HE ITPOTUBOPEUUT TEOPEME €IUHCTBEHHOCTH PaBEHCTBO sinz =cosz

npu Z:%+2ﬂ’l, ntTZ.

1 ¥agz-ig
10./Jokaxxure, 49TO (YHKIUSA F(z)=—ag—+ ABJISICTCS. AHAIIUTUYECKUM IIPOJOJIKEHUEM

1-inSel-ig
$
gynxuun f (Z) —az".
n=0
3agaHue 1719 CaMOCTOSITEIbHON PadoThI
1. Pasnoxute ¢ynkumio f (Z) B paa Teilnopa mo cremeHsM Z-—a U Halaure €€ Kpyr
CXOJAUMOCTH, E€CIIH:

a) f(z)=ze% a=-i; 6)f(z):zzz++24, =2.
2. Boruucnure wHTETpa:
ze”’ Z+2
) 0 ——=dz; 6 dz.
7 i (2 41) SaFa)z-2)
3. Haiigure nopsinok Hynst a =0 ¢yHKINN f(z), €CIIH:
a) f(z)=zsinz - 2% 6) f(z)=z(eZ2 —1)—23.

4. Tlycth 9ucao @ SBISIETCS HyJeM mopsiaka M u N COOTBETCTBEHHO VIS aHAIUTHYECKUX
dynxumii | (Z) u J (Z) YTo MOKHO CKa3aTh O MOPAIKE Hy/IA A Il PyHKIMH:

a) f(z)-J(2); 6) 2(2)g%(2); sy cxf(z)+c,j(z). c.c,TC.
5. Haiizure npenensHble TOUKH MHOKecTBa E |, econ:

~ .

1 . =
2) E={z: |7=1}: 6)E:iz:z:—+2|,nlN§,
1 n
6. Ompenennre, CymiecTByeT I (PYHKIUS f(Z), aHaJIMTHYECKas B EIUHUYHOM Kpyre u

YIAOBJICTBOPsIOIIAs YCIOBHUAM.

SRR VPRI S S— Y
éng & ng &ng n? + cos2 PN

7. Wcnonb3ys TeOpeMy eIMHCTBEHHOCTH, JOKa)KUTE PAaBEHCTBO sin2z =2sinzcosz.

— 2
8. OOBsicHUTE, TOYEeMy HE MPOTHUBOPEYUT TEOPEME EAMHCTBEHHOCTH paBeHCTBO COSZ = COS” Z

mpuz=2m,n1Z.

17



18 0z
9. Jlokaxute, 410 (GyHKIHS F( ) Za(— l) —— SABJISETCS AHATMTHYECKUM MPOJIOIDKEHHEM
n=0
¥ n
dynkumn f(Z) %é(—l) (Z3+—n1)

IpakTuyeckoe 3ausitue Nell. «Pao Jlopana. H3onupoeannvie 0codble mouKu aHaiumuiecKou

© © N o g ke

=
o

=

dynxkyuu»
I. KOHTPOJIbHBIE BOITPOCHI 1 3AZIAHUA

Chopmymupyiite onpenencuue psaaa Jlopana.

Yro Ha3bIBaeTCs MIaBHOM (MpaBUIIbHOM) YacThio psifa Jlopana? [IpuBenure mpuMepsl.

Yro sBnsieTcs 067acThI0 cxoauMocTH psina Jlopana?

Cdhopmymupyiite Teopemy JlopaHa.

JlaiiTe onpezeneHne H30IMPOBAHHON 0c060it Toukn dynKimn | (Z) [IpuBequre npuMepsl.

B xakom ciydae pynxius f (Z) Ha3bIBAETCA NPAaBUIILHOM B Touke Z, ? [IpuBeauTe npumepsl.
Coopmynupyiite onpenenenue nomoca Gpyskuun | (Z) . [IpuBenuTe npumepsl.

Uro Ha3bIBAETCSA KPATHOCTBIO TONt0ca (pyHKIuU | (Z)?

JlaiiTe onpeseseHue CylmecTBEHHO 0000 Touku Gynkimu | (Z) [TpuBeauTE MpUMEPBHI.

. Chopmymupyiite Teopemy Coxoukoro-Beiiepmrpacca.

3amauu ¥ ynpakHeHus JJI51 ayJUTOPHOM padoThI

Haiinure 001acTh CXOOAUMOCTH
¥ 3"z" £ (z+i) X
a) A — ) a-—— Ba
=y N° + 1 n=-¥ 2 n=0

2 n o
n+1+'

Z o
Paznoxure gpynkruio f (Z) B psijt JIopana 1o crenensm Z = Z, €Clu:

z"
n!

z .1

a) f(Z):m z,=0; 0 f(z)=zzsmm,zozl.
Onpenenute Xapakrep 0coObIx Touek gyHkiuu | (Z), €CJIU:

1 1

f =, 6) f(z)=12z%";

) 1z)= ) f(z)=12% :

[Tycts dyHKIMN f(Z) 5 j (Z) HMEIOT TOJIFOCHI B TOUKE Z, mopsaka M u N COOTBETCTBEHHO.

5) f() 1- COSZZ.

2

Onpenenute XapakTep 0COOEHHOCTHU B TOUKE Zj (PyHKLHMM:
_ f(z) _
a) flz)xg(z); 0) ——~; B) T(z)+Jlz).
(2)1d (2) i) (2)+(2)

BrluycnuTe HHTErpan or GyHkuuu | (Z) no xpusoit G, eciu:

1 i 1 L
) T@)=—_5 G:{lzi \Z—JFE%; 6) f(z)=ze7, L={z: || =1}.

TIpoBepsTe cIpaBeIBOCTL TeopeMbl Coxorkoro-Beitepmrpacca s ¢pyakmuu SIN— .
z

3agaHue 11 CaMOCTOATEIbLHONH PadoThI
Pasnoxure Qpynkuuio f (Z) B psiz JIopaHa B OKPECTHOCTU TOYKHU Z, , €CIIH:

18



~No O~ W N Rk

2 1
z°+1 =2
a) flz)=————, 2z, =2; 6) f(z)=(z" -1)xe?, z, =0.
@)=t ()= (" -1)er
OnpenenuTte XapakTep 0coObIX Touek GpyHkiuu | (Z), €CIIN;
1

72 -1 1-e” 22

e”
a) f(Z):Z3_l; 6)1:(2):@, B) f(Z):m

[TocTpoiite mpuMmep (QYHKIMH, HUMEKMEH B PACIHIMPEHHONW KOMIIJIEKCHOH IUIOCKOCTH
CICAYIOIINE 0COOCHHOCTH

a) HOJIb BTOPOTO MOPS/IKA B OECKOHEYHOCTH;

6) HOMB HepBOro nopsjka B Touke Z = 0 u npocToit mosmoc B 6eCKOHEYHOCTH;

C

)3
(z-i)
MopsiiKa B OECKOHEYHOCTH.
[TycTh f(Z) onHo3HauHas (yHKUMS, He uMeromas B obmactu D mpyrux ocobenHocrei,

f4(z)

( HMECT NPOCTHIC IMOJIIOCHI BO BCCX ITOJIKOCAX
2)

B) IOJIFOC TPETHETO TOPSAKAa B TOYKE Z =1 C TJIABHOH YaCThIO U TOJIIOC TEPBOrO

KpOMe TOJIOCOB. JloKakuTe, YTo (PYHKIIHS

byHKIIUN f (Z) U B T€X TOYKaX, B KOTOPBIX f (Z) =0.

IIpakTuyeckoe 3ansTue Nel2. «Boiuem pynKyuu omuocumenvHo uzonupoeanHoil 0coooiu
moyKu»

|. KOHTPOJIBHBIE BOIIPOCBI U 3AJIAHUA
Jlaiite onpeienenye H30IMPOBaHHOM 0c000i Touku Qpynkiuu | (Z) [IpuBenuTe MpUMEpBHL.

ChopmymupyiiTe onpesenaenue Beruera GpyHxiyyn | (Z) B M30JIMPOBAHHON 0COO0M TOUKE.

Yemy paBeH BbiueT GpyHkuun | (Z) B [IPaBUJILHOM TOUKE Z ?
CohopmynupyiiTe OCHOBHYIO TEOPEMY O BBIYETaX.
Kak naiitn RZ? s flz), ecmu z o ABIISIETCS POCTHIM (KPATHBIM) MOJIIOCOM (DYHKIUH f (Z)?

Jaiite onpenenenre BbaeTa GyHKIIUA OTHOCUTEIIBHO OECKOHEYHO YAAICHHOW TOYKH.
YeMmy paBHA CyMMa BBIUYETOB OTHOCHUTEIHBHO BCEX OCOOCHHOCTEW aHATMTHUYECKOW (YHKIMH B
paciupeHHONH KOMIUIEKCHOHN TUIOCKOCTH?
3agaun u ynpaxHeHHs JJIs1 Ay IUTOPHOI padoThI
Haitute BoraeTs! Gpynxiuu | (Z) BO BCEX €€ M30JIMPOBAHHBIX OCOOBIX TOUKAX, €CIH:

+2 " sin
a) f(Z):ZZZ 1, 6) f(Z):ﬁ, B) f(Z):L

B z*cosz
Brraucaure:
z+1
\ dz, L=1z:|7=3s;
a)g(z—l)(z+5)2 Z, ecnu { ‘ ‘ }
0) (B (Z . 1)6(2 " 2)2 cecm L = {Z :\Rez\ +\Im Z‘ = 3}; B) (‘L)Si(:]zz cecm L — equnmanas
OKPYKXHOCTB.

3. HaiiiuTe BbIYeThI B TOUKe Z = ¥ CleAYOIUX (QYHKIIHIA:
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(z+2)p
; 6) flz)=cos——.
z° -1 ) 1(2) 27

3amanue 11l CAMOCTOSITEIbHOM PadoThI
1. HaiiguTe BbIYeThl QYHKIIHH f (Z) BO BCEX €€ M30JIMPOBAHHBIX OCOOBIX TOYKAX, €CIIH:

a) f(Z)Z ZZZ+1 ; 0) f(Z)Z—Sian+1' B) f(Z): cos p

a) f(Z):

+1 2%(z+1)’ (z-1)sinpz
2. Boruucnure:
z+3

) dz, L=4z:|z+]1=1;;
'(1)(3(Z_|_1)(Z_5)2 Z, ecim { ‘ :u }

. coS _L. _
6) 9(2—1)(f2)2 e L={z:Re’z+Im?z=5};
B OM, ecmu L — equanvHas OKPY’KHOCTb.

L sinz

3. Haiimute BbIUETHI B TOUKE Z = ¥ CIEAYIONIMX (QYHKIUI:

sin

a) f(z)=—%; 6) f(z2)=zcos? P
z-1 Z
IMpakTuyeckoe 3anaTue Nel3. «kKonTposnnasi padora»
O0paser KOHTPOJIBHON pabOTHI
L2021
81 /30
1. Beruucnure g— -|—-= .
e 2 2 7}

— 52 _ 9> o G . o
2. SIenstercs m Gpynxums §(2) = 2° - 2Z + 51 ananutnueckoii B kakoi-HUOY b TOUKE
KOMILIEKCHOM 1ockocTi? OTBET 000CHOBATS.

% (iz-3)"

3.Haiinure Kpyr cXoAMMOCTH CTENEHHOTO psla &

o (1-1)"

\ z+1 dZ,ecm/I L={ZZ‘Z‘:2}.

4, Brrunciaure 0

J(z-1)"(z+10)

5. Haiinmure BbIYeTHl (GYHKIIUU f(Z) BO BCEX €€ H30JIMPOBAHHBIX OCOOBIX TOYKaX, €CIIH

Z+2
f(Z):22+4

CamocrosiTesibHas padoTa
3amaHus Ui CaMOCTOSTEIBHON PabOThI MPUBOASATCS B IUIAHAX MPAKTUYCCKUX 3aHATHH.
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6. Kpurepun oueHuBanus pe3yJibTaTOB OCBOEHUS TUCHUILTMHBI (MOIYJI5)

6.1. OeHo4YHbIE CPeCTBA U KPUTEPHH OLlEHUBAHMSA 115 TeKylIel aTTecTanuu

Tekymas aTTecTanus OCYIIECTBIAETCS HA KaXJIOM MPAKTHUYECKOM 3aHATHU B MpOLEcce
(GpPOHTANBHOTO OMpPOCa, BHINOTHEHUS 3a/laHuil [UIsl ayTUTOpPHOM pPabOThI, B MpoIlecce MPOBEPKHU
JOMaIIHEeN caMOCTOATEIbHON PabOTHI.

[IpoBeneHue TEKyIIEr0 KOHTPOJISI OCYIIECTBISIETCS TakXKe IOCPEICTBOM IPOBEACHUS
ayTUTOPHBIX KOHTPOJIbHBIX PabOT U Pa3HOYPOBHEBBIX CAMOCTOSITENIbHBIX Pa0oT.

OueHovHbIE CpeaCTBA
I. KoHTpoJibHbIe BONPOCHI AJisi TNPOBEPKH TEOPETHYECKON TMOATOTOBKM K
NMPAKTHYECKOMY 3aHATHIO.
[TepeueHb BOITPOCOB NPUBOJIUTCS B IIJIAaHAX MPAKTHYECKUX 3AHATHM.

KpnTepml OLICHKHU 0TBETA HA TeOpeTH‘leCKHﬁ BOIIPOC

IToka3zarenn Konnuectso

6ayu10B

1) [onHoTa M riyOnHa oTBeTa (YCBOCHHBIE TEOPHH, MOHATHS, (DaKTHI U TIp.) 1

2) Co3HaTenbHOCTh OTBETa (MOHMMAaHKE U3JIaracMoro MaTeprara) 1

3) Jlormka  wm3noxeHuss ~ Mmarepuana  (YMEHHE ~ CTPOUTH  LIEJIOCTHBIH,

NOCIIe0BaTENbHBIN pacckas, IPaMOTHO N0JIb30BaThCS CIIeIaTIbHOM 1

TEPMUHOJIOTHEH)

4) YMmeHHe MPUBOJUTH MPUMEPBI HCHOJB30BAHHS ONHMCAHHBIX SIBICHHH, TCOPUH M 1

YCTPOMCTB

5) Hcnonp3oBaHMe mpH TOATOTOBKE OTBETa Ha BONPOC JOMOJHUTEIBHBIX 05

MCTOYHUKOB UHPOPMALIUU :

6) Hannvue KOHCIEKTa OTBETa Ha BOMPOC 0,5

Hrorosas (cymmapHasi) olieHKa Max - 5

1. 3apanus A9 caMoCTOSITeILHOH PadoThI.
IlepeueHb NpPaKTHUUECKUX 3aJaHUM IS CAaMOCTOSITENIbHOM pabOThl MPUBOJUTCS B IUIaHAX
MPAKTUYECKUX 3aHATUH.

KpuTtepun onieHuBanusi BbINOJHEHHS 3aJaHMII VIS CAMOCTOSITEJIbHOI padoThl

[Toxa3arens KonunuecTBo

0asIoB

1) IMosnHOTA U TITyOMHA M3JI0KEHUS 0TBeTa (YCBOCHHBIC TCOPHH, MOHATHS, (aKThI) 1

2) Jloruka u3JI05KeHUs] MaTepraa 1

3) IlpuMepbl HCMOJB30BAHUS ONMCAHHBIX SIBJICHHUM, TEOPUA U YCTPOWCTB Ha 1

MPAKTHUKE

4) UHcnonp30BaHWE TMpH MOArOTOBKE OTBETa HA BOMPOC JOTIOJTHUTEIBHBIX 1

MCTOYHUKOB MH(POPMALIUU

5) Odopmienre paboThI 1

Hrorosas (cymMmapHasi) olieHKa Max - 5

I111. KonTposabHble padoThl 10 AUCHHUILIMHE.
IIpoBeneHue TEKYIIEro KOHTPOJS OCYIIECTBISETCS TaKK€ IOCPEICTBOM IPOBENCHUS
ayJJUTOPHOM MUCHbMEHHOM KOHTPOJIBHOM pabOTHI.
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O0pasel KOHTPOJIBHOU paboThI

., 2021
1. Beraucore £1 _ iﬁ? :
2z,

2. Slensiercs mu Gynxims ¢(2) = z° - 27 +5i ananutuyeckoit B kakoil-HUGY b TOUKe
KOMILTEKCHO#1 miockoctn? OTBET 060CHOBATS.

¥ (i7 _2\"
3.HaiiuTe Kpyr CXOUMOCTH CTENIEHHOTO PsIa é('z 3)".

n=0 (1— i)n

dz , ecim L:{z:\z\:z}.

4. Beruncianure (‘) 22+ 1
(-1 (z+10)

5. Haiinute Bbruetsl dynkumm f(z) BO BCex ee M30IMPOBAHHBIX OCOOBIX TOUKAX, €CIH
z+2
f(2)=—7
z°+4
Kputepun orieHHBaHUS KOHTPOJBHON PaOOTHI
1. Hopwmsbl onieHMBaHUs pPaOOTHI

Nen/m | CrpykTypHasi 4acTb KOHTPOJIbHOM pabOThI KosmmuectBo 6ayuioB (*)
1 [IpaBuibHO peann30BaH KaXIbli METOJ 1 Gain
penIeHus

(*) Bosmoskna rpaganus B 0,25 6ana.
2. Ilkana oreHUBaHMS PaOOTHI.

/o Oreuka KomnnuectBo 6ayuios
1 | Ornuuso 4,75-5
2 | Xopormio 3,75-45
3 | YaoBieTBopuTEIHHO 3-3,5
4 | HeyoBIETBOPHUTEIBHO MeHee 3

6.2. OneHo4Hble Cpeacrea U KPUTEPUU OLNCHUBAHUA NJIH l'[pOMe)KyTO'lHOﬁ aTrecranmum

[TpomexyTouHast aTTecTalUsi OCYIIECTBISETCS IMOCPEACTBOM IPOBEJICHHS SK3aMeHa B 6
ceMecTpe.

Bonpocs! 1151 MOATOTOBKY K IK3aMeHY M 00pa3ubl 3K3aMeHAIMOHHBIX 3aJaHUM.

Bomnpocsl K 3k3aMeHy

1. IlnockocTh  KOMIUIEKCHBIX — 4ucel. Moaylb, apryMeHT  KOMIUIEKCHOIO  YHCIa.

Tpuronomerpudeckas popma 3anucy KOMIIJIEKCHOTO YUCIIA.

W3BreyeHne KOpHEW U3 KOMIUIEKCHBIX YHCEI.

IIpenen nocnenoBaTeIbHOCTH KOMIUIEKCHBIX YUCEIL.

YucnoBsie psiibl C KOMIUIEKCHBIMU YWICHAMHU.

[Tonsatue QpyHKIMM KOMIUTIEKCHON niepemMeHHOM. [IpumMepsl.

[Ipenen u HenmpepbIBHOCTH (DYHKIIMHM KOMILIEKCHOM IepeMeHHOM.

[TonsaTHe Mpou3BOAHOM OT HYHKIIMK KOMIUIEKCHOM nepeMeHHoi. Y cnoBus Komm-Pumana.

['eomeTpuueckuil cMbICT MOAYAS M aprymeHTa npousBogHol. [lonstue koHpopmHOTO

OTOOPaKECHHUSI.

9. Jluneiinas ¢pynknus. Ee reomeTpudeckuii CMBICI.

10. HdpoOGHo-nuHeiHas GyHKIUS U €e CBOWCTBA.

11. Iloka3zarenpHas ¢yHKUusS U ee cBoicTBa. [lokasaTenbHast (opMa 3amMCH KOMILIEKCHBIX

YHCEIL.

12. Jlorapupmuueckas GyHKIUS U €€ CBOWCTBA.

N A WN
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13. Tpuronomerpuueckue GyHKIUH U UX CBOMCTBA.
14. T'apmoHunueckue (YHKIUM M UX CBSI3b C AHATUTUYECKUMHU (QYHKIUSAMH KOMILIEKCHOTO
MEPEMEHHOTO.
15. IlonsATHe uHTerpana oT (YHKIUU KOMIUIEKCHOM HepeMeHHOH. YCIOBHs CYIIECTBOBaHMS
MHTErpajia oT QyHKIHUU KOMIJICKCHOM epeMeHHOoN. Beruncnenue nunrerpana.
16. UnterpanpHas Teopema Komn.
17. Tlonstue nepBooOpazHoit. opmyna Hetotona-Jleiibuua.
18. Unterpansuas popmyna Komm.
19. Beckoneunas nuddepeHpyemMocTs aHATUTHIECKUX () YHKIUH.
20. Hepasencta Komm u Teopema JlnmyBumis.
21. Crenennbie psnel. Teopema AOens. Kpyr cxomumoctu cremeHHoro psjga. CBoicTBa
CTETICHHBIX PSJIOB.
22. Psp Teitnopa. Paznoxxenne aHamuTHYECKOW (PYHKIIMU B CTEIEHHOM PSI.
23. Pa3noxeHne OCHOBHBIX 3JIEMEHTapHBIX (DYHKIIHIA B CTETIEHHBIE PSIBI.
24. Hynu aHaIUTUYECKOH (PYHKIIHH.
25. Teopema eTMHCTBEHHOCTH.
26. Psn Jlopana. Teopema Jlopana.
27. YcrpaHuMble 0coOble TOUKH (PYHKIIMU KOMITJIEKCHOHM nepemenHou. [Ipumep.
28. Ilomiockl (GyHKIMU KOMILIEKCHOHM nepemMeHHou. [Ipumep.
29. CymiecTBeHHO 0coOble TOUKM (PYHKIIMM KOMILUIEKCHON nepemeHHoil. Teopema Coxoukoro-
Beiiepmirpacca. [Tpumep.
30. Beruer pynkmuu. Teopema o BbIUETaX.
O06pa3zell 5K3aMEHaIIMOHHOI0 3a1aHUs
Bapuanm K
(B TIpAaKTHYECKHX 3a/laHMAX 3HAUeHHE mapameTpa K paBHO HOMepy BapHaHTa)

1. IToxa3zaTenbHas QyHKIMS KOMIUIEKCHOT'O IEPEMEHHOTO U €€ CBOMCTBA.
2. NnaTterpanbhas Teopema Korm.

3. Haiinure Bce kopau ypaBHenus z° +i“k = 0.

4. BpluucIuTe HHTErpa éwdz, rne L={z: ‘z‘ =1}.
Lz2+(k+1)z

¥
5. Haiiqure paanyc u Kpyr CXOAMMOCTH CTEIIEHHOTO psfa § (k +(-1" )n (z-ik)".
n=1

KDI/ITGDI/II/I ONICHUBAHHNA OTBCTA HA 3K3aMCHC

1. Hopw™e! olileHuBaHus OTBETa
Neni/m CTpyKTypHas 4acTh Ouiera KonugectBo 6aminos
1 ITpaBrIIbHBII OTBET Ha BOIIPOC 1 6ann
(*) Bosmoskna rpaganus B 0,25, 0,5 u 0,75 Gamna.
2. [[Ikana orieHnBaHusl pabOTHI:
/o OreHka KonnuectBo 6ayuioB
1 | Oruuso 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBnerBopuTenbHO 3-3,5
4 | HeymoBIeTBOPHUTEIBEHO MeHee 3

7. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJbHOMH YU4eOHOI JTUTepaTyphbl
7.1. CincoK OCHOBHOM JINTEPATYPbI
1. Byepos, A. C. Bricmias matemaruka B 3 T. Tom 3. B 2 ku. Kuura 2. Pager. @ynkuun
KOMILJICKCHOTO MepeMeHHOro | yueOHuk st By3oB / 5. C. byrpos, C. M. Hukonbckuit. — 7-¢ u3 1.,
crep. — MockBa : HszmarenbctBo [Opaiit, 2020. — 219 c. — (Beicmiee o0Opa3oBanue). —

23



ISBN 978-5-9916-8645-7. — Texkcr : anekrponnsiid // OOpa3oBatenbHas rmiatdopma FOpaiit
[caitt]. — URL: https://urait.ru/bcode/452425.

2. Hanuneep, B. A. KommekcHelii aHanm3 | yueOHoe mocobue ans By3oB / B. A. [lanunrep,
C. 1. CuMoHXeHKOB. — 2-¢ |31., ucnp. u jom. — Mocksa . M3natenscTBo HOpaiit, 2021. —
143 ¢. — (Bsicmiee ob6paszoBanue). — ISBN 978-5-534-08399-6. — Tekcr : aaeKTpoHHBIH [/
OopazoBarenbHas matdopma KOpaiit [caiit]. — URL.: https://urait.ru/bcode/472770 .

3. Ilpusanos, Y. F. Brenenue B TeOpur0 (PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO . YYCOHHK
s By3oB / W. U. IlpuBanoB. — Mocksa : M3marensctBo FOpaiit, 2021. — 402 ¢. — (Bsicmee
obpazoBanue). — ISBN 978-5-534-14313-3. — Tekcr : snekrponnsiii // OOpa3oBarebHas
wiatrpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468294

7.2. CHHCOK 10MOJIHUTEIbHOM JUTEepaTyphl

4. bank M.b., Bunenkun H.A., IlerpoB B.A. MaremaTuueckuili aHamu3. TEOpHUs
aHaMUTHYECKNX QyHKIu. — M., 1985.

5. bank M.B., [lerpoB B.A., [lonyxun A.A. 3agauyHuK-IIPaKTUKYM 10 TEOPUU aHATUTHUYECKUX
¢bynkuuit. M., 1976.

6. Mapkymesuu A.W. Teopus ananurnueckux Qynkuuit. T 1,2. — CII6., Jlans, 2009.

7. IlerpoB B.A. Teopus ¢yHKIuil KOMIUIEKCHOTO mepemMeHHoro. — Cmonenck. M3a-Bo
CwmonlV, 2015.

8. Ilerpymko WU.M. u ap. Kypc Bbicimieit matematuku: Teopus (QyHKIMHA KOMILJIEKCHOM
nepemenHoit. — CI16: Jlans, 2010.

7.3. Ilepeuennb pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « UHTEepHET»
Cucrema JUCTaHIIMOHHOTO 0OydeHHss CMOJICHCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA
http://moodle.smolgu.ru
DJeKTpOHHO-0MOIMOTeUHas cucTeMa yauBepeutera http://biblioteka.smolgu.ru
HannonanbHbIi OTKpBITHIN yHUBepcUTeT http://www.intuit.ru
O0pa3oBarenbHbI MaTeMaTHYeCKui caiT http://exponenta.ru
OOGepoccuiickuii MaremMatuaeckuii moprain http://www.mathnet.ru

8. MaTtepuajbHO-TeXHHYECKOe o0ecnieyeHue

Y4yeOHast ayauTopusi IS NPOBeJAeHUS] 3aHATHH JIEKIMOHHOIO0 THIIA, OCHALICHHAs
CTaHIAPTHOW Yy4eOHON MeOenblo, MYIbTUMEAUANPOCKTOPOM, HOYTOYKOM, KOJIOHKAMU M
WHTEPAKTUBHOMN JOCKOM.

YuyeOHasi ayaiuTOpUsi AJsl NPOBedeHUs] 3aHATHIl CeMHHAPCKOr0 THIA, IPYNIOBBIX H
UHAUBHAYAJIbHBIX KOHCYJbTAIMH, TEeKYyIIero KOHTPOJIS H MNPOMEXYTOYHOH aTTecTaluM,
OCHAIIIEHHAas! CTaHIapTHOM yueOHOH Mebebio.

ITomenenue 1Jisi cCaMOCTOSATENbHOI PadoThl — KOMIBIOTEPHBIN KiIacc ¢ JOCTYIIOM K CEeTH
«nuTepuer» u YUOC CmonlV.

9. [IporpamMmmHoe obecrieueHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuiieH3us
66975477 ot 03.06.2016 (6eccpouHo).
Obyuaromumest obecrieueH poctyn kK OBC  «lOpaiit», [noctyn B 3JIEKTPOHHYIO
nH()OPMaITMOHHO-00Pa30BaATEIBHYIO CPETy YHUBEPCUTETA.
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